EUK-207, a superoxide dismutase/catalase mimetic, is neuroprotective against oxygen/glucose deprivation-induced neuronal death in cultured hippocampal slices.
EUK-207 is a synthetic superoxide dismutase/catalase mimetic that has been shown to reverse age-related learning deficits and brain oxidative stress in mice. In the present experiments, we tested the effects of EUK-207 on oxygen/glucose deprivation (OGD)-induced cell death in cultured hippocampal slices and on several mechanisms that have been postulated to participate in this process. Cultured hippocampal slices were subjected to 1 h OGD followed by 3 or 24 h recovery in regular medium with glucose and oxygen. Lactate dehydrogenase (LDH) release in culture medium and propidium iodide (PI) uptake in slices were used to evaluate cell viability. When EUK-207 was applied either 1 or 2 h before OGD, OGD-induced LDH release was significantly reduced. When EUK-207 was applied 1 h before OGD and during 24 h recovery, PI uptake was also reduced. OGD-induced accumulation of reactive oxygen species (ROS) was evaluated with the fluorescent probe DCF. DCF fluorescence in slices increased steadily during OGD treatment, rapidly disappeared following return to regular medium before slowly increasing again during the 24 h recovery period. When measured 3 h after OGD, increased ROS levels were significantly reduced by EUK-207. OGD also increased lipid peroxidation levels and this effect was also reduced by EUK-207 6 h following OGD. Cytosolic cytochrome c and nuclear apoptosis-inducing factor (AIF) were increased 3 h after OGD, and the translocation of AIF from mitochondria to nucleus was partly blocked by treatment with EUK-207. In conclusion, EUK-207 provides neuroprotection against OGD-induced cell death in cultured hippocampal slices. As EUK-207 prevents free radical formation and lipid peroxidation, the neuroprotection is related to elimination of free radical generation and lipid peroxidation, as well as to decreased activation of pro-apoptotic factors. Our data support the further clinical evaluation of this class of molecules for the prevention of ischemic cell damage.